INTRODUCTION
The ability to walk 1/4 mile, a distance equivalent to one lap around a standard track or-more importantly-two to three city blocks, is vital to the independence and functional viability of older adults living in the community. In an urban setting, a person who can walk three blocks can likely reach a corner store or a bus stop; one who cannot, while perhaps not literally housebound, becomes constrained, isolated, and vulnerable. Walking 1/4 mile has been proposed as an indicator of mobility, 1 and an estimated 15.4 million older Medicare beneficiaries reported limited ability to walk 1/4 mile in 2003. 2 Despite mobility disability's emergence as an important health indicator among older adults, 1 little is known about its relationship to subsequent functional decline, mortality, and health care utilization. Although the time required to walk 400 meters (approximately 1/4 mile), a somewhat more objective measure of mobility disability, has been associated with subsequent disability in activities of daily living (ADLs) and other adverse outcomes, 3, 4 such performance measures may be impractical in clinical settings or on a population level. Previous studies of self-reported mobility disability in older adults have focused on predictors of incident mobility disability rather than on outcomes. [4] [5] [6] [7] In order to be successfully integrated into clinical practice and health policy, a marker of mobility disability must be easily accessible, such as self-report, and should predict subsequent health outcomes and health care utilization in a broad range of older adults. Therefore, our study examines a nationally representative sample of Medicare beneficiaries aged 65 years or older to determine the association between mobility disability, defined as self-reported limitations in walking 1/4 mile, and subsequent mortality, incident basic and instrumental ADL disability, and health care utilization and costs. These findings might be used to target high-risk populations for care management or disability prevention. Because this data can be used to impute national rates of mobility disability, the results can also be used to improve predictions of future health care needs and costs. (Fig. 1) . Proxy respondents were used for 9% of the sample; participants requiring a proxy were older and had a higher burden of chronic disease, greater basic and instrumental ADL disability, and more limitations in walking 1/4 mile. Proxies were used when the participant was unable to answer questions due to illness or other reasons; the most common reason for proxy use was cognitive limitations. 8 Although proxy respondents are known to overestimate disability, this effect is small for observable activities such as mobility. 9 We felt it was important to include respondents who used a proxy as they represent the most vulnerable older adults. Access to the MCBS data was obtained through a data use agreement with CMS, and the study was approved by the University of Pittsburgh Institutional Review Board.
METHODS

Data Source and Sample
Study Variables
Ability to walk 1/4 mile was assessed with the question "How much difficulty do you have walking a quarter of a mile-that is, about 2 or 3 blocks?" Participants rated their ability on the following scale: no difficulty at all, a little difficulty, some difficulty, a lot of difficulty, or not able to do it. To have groups of sufficient size for analysis, we collapsed the 676 participants reporting 'a little', the 494 reporting 'some', and the 542 reporting 'a lot' of difficulty into a single category 'any difficulty'.
In addition to ability to walk 1/4 mile, the MCBS survey includes data on demographic characteristics, health insurance, self-reported chronic conditions, smoking status, basic and instrumental activities of daily living (ADLs/IADLs), and self-rated health. Body mass index (BMI) was calculated from self-reported height and weight. Participants were considered to have psychiatric comorbidity if they reported: 1) being told by a doctor that they had a psychiatric or mental condition; 2) feeling sad, blue, or depressed most or all of the time; or 3) two weeks or more when they lost interest or pleasure in things that they usually cared about or enjoyed. Participants were considered to have lower body arthritis if they reported arthritis in the back, hips, knees, feet, anywhere on legs, or all over. Finally, we constructed separate indices for the number of basic (bathing, dressing, eating, transferring, and using the toilet) and instrumental (using the telephone, light housework, heavy housework, preparing meals, shopping, and managing money) ADLs for which participants reported difficulty or inability. We excluded walking from our basic ADLs because of its high correlation with ability to walk 1/4 mile (Spearman's r=0.64).
Mortality through 12/31/2004 was assessed using the date of death in the MCBS files, which is derived from Medicare and Social Security records. Functional status in 2004 was assessed as the number of basic and instrumental ADLs in which participants reported difficulty or dependence in the fall 2004 interview. Heath care utilization and costs were assessed as the total payments from all sources for health care, the total out-of pocket payments, and the number of inpatient events in 2004. These values, provided as part of the MCBS, are computed through a careful reconciliation of Medicare claims data and survey data. To improve the accuracy of the survey data, interviewers and respondents review explanation of benefit forms, statements from private health insurers, and receipts from providers, as well as bottles, tubes, and prescription bags provided by the pharmacy. 8 
Statistical Analyses
For analysis, we included BMI as a categorical variable using standard clinical cutpoints (<20, 20-25, 26-30, >30) due to its non-linear relationship with health outcomes. In order to maintain adequate cell sizes, we collapsed some categories of categorical variables for education and ADLs. Sampling weights provided by the producers of the MCBS data were used in all analyses to account for the complex multistage sample design and the oversampling of particular groups, such as the oldest old. 10 All means and percentages presented are weighted to reflect the sample design. We compared the characteristics of participants who had no difficulty, any difficulty, or were unable to walk 1/4 mile using unadjusted multinomial logistic regression models.
Mortality and Disability. We used multinomial logistic regression to evaluate the association between difficulty or inability walking 1/4 mile and subsequent mortality, incident IADL limitation, and incident ADL limitation. The analyses of incident basic and instrumental ADL disability were limited to those participants with no difficulty at baseline.
Health Care Costs and Utilization. To determine the association between walking ability and health care costs and utilization, we regressed total health care expenditures, total out-ofpocket expenditures, and number of hospitalizations for 2004 on walking ability in 2003. For the expenditure models, we used generalized linear models with gamma distribution and log link function. For the count of hospitalizations we used the Poisson distribution with the log link function. In addition, we explored whether the effect of walking difficulty was consistent when restricting the sample to only those people with no basic or instrumental ADL limitations and whether interaction terms between walking difficulty and the number of ADL or IADL limitations should be included in the model. Since the estimated parameters from the GLM model take the form of log-odds, we calculated the marginal effects for each level of walking difficulty on the original scale (dollars, number of events). To aid in interpretability, the marginal effects are calculated holding all other variables constant at the mean (e.g., age = 75.4, income = 29,727). Thus the results can be understood as the effect of increasing difficulty in walking, while holding all other variables constant. All analyses were conducted with SAS version 9. 
RESULTS
Among our sample of community-dwelling Medicare beneficiaries, difficulty or inability to walk 1/4 mile was reported by a weighted 28% and 17%, respectively. Those older adults with limited ability to walk 1/4 mile had lower socioeconomic status and worse health and function at baseline (Table 1) . Table 4 presents the marginal effects of walking difficulty on expenditures and hospitalizations. Compared to beneficiaries reporting no difficulty walking 1/4 mile, those with difficulty had an additional $2773 (95% CI $1443-4102) in total health care expenditures, an additional $274 (95% CI $30-518) in outof-pocket expenditures, and an additional 14 (95% CI 8-20) hospitalizations per 100 beneficiaries. Beneficiaries reporting inability to walk 1/4 mile had an additional $3919 (95% CI $1948-5890) in total health care expenditures and an additional 22 (95% CI 14-30) hospitalizations per 100 beneficiaries. For the 15.4 million Medicare beneficiaries with limited ability to walk 1/4 mile, the additional health care burdens amount to over $42 billion in additional health care costs and over 2 million additional hospitalizations.
Mortality and Functional Status
In the expenditure models, the confidence intervals for the effects of any difficulty and being unable to walk overlapped. We found no evidence that the coefficients were different based on formal adjusted Wald tests (p=0.275 and p=0.293, respectively). Participants reporting inability to walk 1/4 mile did have significantly more hospitalizations than those reporting difficulty (F 1,473 , p = 0.046). Finally, interaction terms between walking difficulty and ADL and IADL limitation were not statistically significant in any of the three models.
When restricting the dataset to people with no ADL limitation, the same pattern of findings was apparent. The effect of walking difficulty (combining any and unable) was statistically significant in predicting total expenditures (OR 1.25; 95% CI 1.07-1.45) and hospitalizations (OR 1.38; 95% CI 1.11-1.73), but not out-of-pocket expenditures (OR 1.06; 95% CI 0.93-1.22).
CONCLUSIONS
Limited ability to walk 1/4 mile, reported by almost half of community-dwelling older adults, is a strong independent predictor not only of future disability in activities of daily housework, heavy housework, preparing meals, shopping, and managing money) † ADL: basic activities of daily living (bathing, dressing, eating, transferring, and using the toilet) ‡ N represents the total population included in these analyses § Adjusted for age, sex, race/ethnicity, marital status, education, income, insurance status, chronic conditions, smoking status, body mass index, and self-rated health living, but also of mortality, health care costs, and health care utilization. These data demonstrate the critical importance of mobility disability as a clear, conspicuous marker of high risk among older adults, including those whose capacity to manage their activities of daily living might otherwise conceal more precarious health. In an era of increasingly complex health care challenges, self-reported mobility offers providers a rare advantage: a powerful assessment tool that is simple, discrete, quick, unburdensome, and effectively free. Mobility disability can be easily assessed in any clinical setting, allowing providers to identify vulnerable older adults for preventive interventions or extra services. Self-reported mobility provides short-term prognostic information above and beyond demographic factors, chronic diseases, and health behaviors. This information can identify Medicare beneficiaries for enrollment in demonstration projects designed to improve health outcomes or prevent recurrent hospitalizations. For example, older adults with chronic diseases and mobility limitations might benefit more from disease management programs than otherwise similar mobile patients. In addition, inability to walk 1/4 mile can help identify older adults at high risk of mortality and thus unlikely to benefit from selected screening or preventive therapies.
Ours is the first study of which we are aware to examine the relationship between ability to walk 1/4 mile and subsequent ADL difficulty and health care utilization and costs. In fact, relatively few prior studies of self-reported mobility disability have looked at subsequent outcomes. Inability to walk 1/2 mile (after adjustment for age and sex) has been associated with greater mortality in community-dwelling adults aged 70 years or older. 11 Bowen and Gonzalez found that higher selfreported health care utilization predicted greater mobility disability. 7 Although difficulty walking 1/4 mile is unlikely to directly cause mortality and increased health care utilization, mobility disability likely reflects a greater burden of underlying preclinical disease or physiologic abnormalities not captured by assessment of chronic diseases and other health risk factors. Cumulative burden of subclinical physiologic abnormalities 12 , metabolic syndrome (without cardiovascular disease or diabetes), 13 high levels of inflammatory markers, 14, 15 and limitations in peak expiratory flow 16 have all been associated with incidence of mobility disability in large epidemiologic studies of older adults. Self-reported mobility may offer a simple proxy for clinically significant risk factors and conditions that providers usually lack the resources to assess. Difficulty walking 1/4 mile may also be a simple way of monitoring changes over time in health and function, although further study would be needed to assess this measure's sensitivity to change. Mobility disability is a dynamic condition and transitions between different levels of ability to walk 1/4 mile are common among older adults. 17 Interventions can improve objective ability to walk 1/4 mile; further studies are needed to determine if improvements in self-reported walking ability are associated with corresponding decreases in mortality and health care utilization. In addition, future studies should compare the performance of walking difficulty with other methods of screening risk of disability, death, and future utilization. The nationally representative sample and thorough data on health care utilization and costs are strengths of our study. However, several limitations should also be noted. First, due to sample size limitations, we collapsed 'a little', 'some', and 'a lot' of difficulty walking 1/4 mile into a single category. There are likely differences among those reporting different levels of difficulty, which should be further investigated. Second, the MCBS contains no standardized assessment of cognition; older adults with cognitive impairment may not be accurate in their assessment of their walking ability and other self-report items. Third, 12% of the interviews were completed by a proxy. However, despite the significant differences between respondents with or without a proxy in walking ability, exclusion of proxy responses did not substantively alter the results (data not shown). Finally, the data presented, with the exclusion of total costs and hospitalizations, are self-reported. We are unable to relate self-reported ability to walk 1/4 mile to any measures of physical performance. However, previous studies have shown that performance-based and self-report measures provide complementary information about function. 18, 19 In conclusion, older adults who report limited ability to walk 1/4 mile are at high risk for mortality, basic and instrumental ADL disability, high health care utilization, and high costs within the next year. This increased risk is not explained by age, socioeconomic status, chronic conditions, smoking, BMI, or self-rated health. Fortunately, self-reported limitation in walking 1/4 mile can be assessed easily, and therefore can be a potent tool to improve the targeting of care management and preventive interventions to the older adults who need them most. 
